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TOC Section 7 10 Delete '(Form FO 298)' 
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TOC Appendices 4 and 5 Delete these appendices' entries 
TOC Appendix 6 Renumber this to Appendix 4 
TOC Appendix 7 Renumber this to Appendix 5 
TOC Appendix 8 Renumber this to Appendix 6 
Sec 1 1 First sentence Change 'an interim procedure for classifying the backlog of soil' to 'a 
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2 Delete the last two sentences of this section 'IDM generated in the future currently existing 
plant procedures and SW-846 ' 

Appendix 2 Delete 'Form F029A, ADM RCRA Constituents of Concern and' 

Major reason for modification is to permit use of computer-generated forms instead of manual forms, saving time and effort 
In adddion, minor errors were corrected, some sentences rewritten for clanty, etc 
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Bulleted list, 2nd bullet Delete ', Form F029A, IDM Resource Conservation and Recovery Act (RCRA) 
Constituent of Concern" and '(Form FO 29A) and' 

Bulleted list, 7th bullet Change 'metals comparison" to 'background companson of metals' 
Bulleted list, 10th bullet Delete '[in accordance with Appendix 4, Form F029B, RCRA Risk Analysis 
(Form FO29B)l' 
Bulleted list, 1 1 th bullet Delete '[in accordance with Appendix 5, Form F029C, Inclusive Risk 
Analysis (Form FO29C)l' 

Fourth sentence Change 'Form FO 29A (Appendix 2)' to 'Form F029E (Appendix 5)' 
Case No 3, first sentence Change 'Soil and sediment that contain IDM RCRA Constituents of 
Concern and IDM Constituents of Concern' to 'Soil and sediment that do not exhibit the charactenstics 
of corrosivity, reactivity, or ignitability, do not exceed adjusted TCLP regulatory levels, or the RCRA 
nsk analysis crrtena, but do contain IDM Constituents of Concern" 
Toxicity Characteristic Leaching Procedure (TCLP) At the end of this paragraph, add the sentence 'In 
this procedure, the TCLP process is simulated by multiplying the TCLP values by an Approximation 
Factor (AF) of 20 ' 
Reported Detection Limits (DLs) Change 'the RFEDS' to 'the RFEDS database' 

Change "EE&T' to "PM" 

Delete both Note 1 and Note 2 
Delete this entire entry, from ' ERPD EE&T' through 'drums containing IDM ' 
Change 'FO 29A' to 'FO 29E' 

Change 'FO 29A' to "FO 29E" 

RF-47940A (5/93) 
- - 



J t DMR (continuation sheet) 

1.5 D M R N ~  9q-m~ 1 

Refer to 1 -A0 1 -PPG-00 1 for Processrng Instructions 
Wntor Type All Information (Except Signatures) 

a 3  ~ = m m N ~ t ~ ~ - m  4-H46-ENV-OPS-FO 29/Rev 0 5 DocumenlTitle 

Dismition of Soil and Sediment Investioation-Denved Matenals 
>Itall - 
22 
23 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
I 

36 

37 

38 

39 

10 

11 

I2 

13 

i 

- 
' p.gc 

15 
16 

17 

22 

22 

23 

23 

24 

24 

24 

24 

24 

26 

26 

- 

26 

26 

26 

E6 

26 

!7 

!7 

!7 

!7 

17 

11 ProposadModihccrtions 

Note 3 Change 'either Form FO 298, C, or E (whichever is appropriate)' to 'Form FO 29E' 
Change 'analytical methods' to 'analytical suites' 
Change this entry from 'Record on Form as appropnate ' to 'Determine whether data are 
adequate, based upon the information on Form FO 29D ' 
Change 'FO 29A' to 'FO 29E" 

Change this entry to '[B] Calculate the average concentration for that constituent ' 

Delete this section 

Change 'FO 29A, Column 3" to 'FO 29E, Column 1' 

Delete this entry 

Change 'record Yes on Form FO 29A, Column 5' to 'enter the analyte name on FO 29E, Column 1' 

Change 'record No on Form FO 29A, Column 5" to 'do not record that metal in any FO 29E columns, 
including Column 1' 
Change this entry 'Check Form FO 29A" to 'Record in FO 29E, Column 1 the following message 
'All Analytes Non-DetecVBelow Background'' 
Change 'Form FO 29A" to 'Form FO 29E" 

Change 'OR metals exceed" to 'OR any metals exceed' 

1 Change 'IF any metal or any organic constituent has a Yes recorded on Form FO 29A, Column 5,' 
to "IF any analytes are recorded on Form FO 29E. Column 1 ,' 
2 Alter 'TCLP Constituent of Concern Maximum Contaminant Levels', add ' ELSE go to Section 
7 12' 
Change 'record the TCLP regulatory level on Form FO 29A, Column 6" to "multiply the TCLP 
regulatory level by the AF (20)' 
Delete this entry 

1 Change "TCLP levei on Form FO 29A, Column 7 is less than the constituent concentration in 
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1 Change "TCLP level on Form FO 29A, Column 7 is greater than the constituent concentration in 
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2 Change 'record No in Column 8' to 'record No in Column 4' 
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2 Change the entire entry 'Check the TCLP Regulatory Form FO 29A" to 'The IDM is considered 
X R A  waste Disposttion as stated in Section 7 12[2]' 
1 Change 'FO 29A, Column 8' to 'FO 29E, Column 4' 
2 Delete '[A] Check the TCLP Regulatory [C]' 
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I Change 'Form FO 29A, Column 1, is identified as a IDM" to 'Form F029E, Column 1, is 
dentified as an IDM' 
2 Change "FO 29A, Column 9" to 'FO 29E, Column 5' 

Zhange 'FO 29A" to "FO 29E' 

I Change 'Form FO 29A" to 'Form FO 29E' 
? Change 'FO 29A, Column 9' to "FO 29E, Column 5' 
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1 Change 'FO 29A' to 'FO 29E' 
2 Change 'Form FO 29A, Column 9" to 'Form FO 29E, Column 5' 

1 Delete entry [A] 
2 Change "FO 29A" to 'FO 29E' 
3 Delete '(Form FO 29C)' 

1 Delete entnes [A] and [B] 
2 Change 'FO 29A' to "FO 29E" 
3 Delete "(Form FO 29B)' 
Every time that his header appears, delete '(Form FO 298) ' This occurs on pages 29 through 32 

Note Change 'FO 298 in accordance with Appendix 5, Form FO 298, RCRA Risk Analysis' to 
'FO 29E" 
Delete these sections, including the Note 

Delete the [A] and [B] subentries 

Delete this section 

1 Change 'IF an organic compound or metal has values recorded on Form FO 298, Columns 2 and 3' 
to 'IF a RCRA constltuent has a carcinogenic RBC' 
2 Change 'Column 3' to 'the appropriate RBC' on entry [A] 
3 Change 'FO 298' to 'FO 29E' on entries [A] through [D] 
4 Change 'Column 4' to 'Column 6' on entnes [B] and [C] 
1 Change 'IF an organic compound or metal has a value recorded on Form FO 298, Columns 2 and 5' 
to 'IF a RCRA constituent has a noncarcinogenlc RBC' 
2 Change 'Column 5' to 'the appropriate RBC' on entry [A] 
3 Change "FO 298' to 'FO 29E' on entries [A] through [D] 
4 Change 'Column 6" to 'Column 7" on entnes [B] and [C] 

Change 'Form FO 298 for both Columns 4 and 6' to 'Form FO 29E for both Columns 6 and 7' 

Change this entry to "Forward Form FO 29E to the ERPD PM' 

Delete these entries 

Change "Form FO 29A" to 'Form FO 29E' 

Change 'Form FO 29A" to "Form FO 29E' 

Change 'either Step 7 2[2] or Steps 7 8[4] through 7 8[6]' to 'Step 7 2[2] and Steps 7 8[3] through 
7 8[5]' 
Change 'FO 298' to 'FO 29E' 

Change 'FO 298 for either Column 4 or 6' to 'FO 29E for either Column 6 or 7' 
Delete this entry 

Zhange 'FO 298" to 'FO 29E' (three occurrences) 
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Every time this header appears, delete '(Form FO 29C)' This occurs on pages 33 through 36 

Note 1,2nd bulleted item Change 'as determined in Section 7 10, or the TCLP Regulatory' to 'as 
determined in Section 7 10, and the TCLP Regulatory' 
Note 1 1 Change 'FO 29C' to 'FO 29E' 
2 At the end of this note, append ' In addition, the IDM must contain no constituents that exhibit RCW 
characteristics of IgnitabilityJ Reactivity, or Comsivity as detemined in Section 7 2 2 
Note 2 Change 'Form FO 29C in Accordance with Appendix 5, Inclusive Risk Analysis' to 'Form 
FO 29E' 
Change 'Form FO 29A' to 'Form FO 29E' 

Delete these entnes 

' 

Change 'FO 29C' to 'FO 29E' 

Delete the first sentence 

Delete this entry 

1 Change 'IF an organic compound or metal has values recorded on Form FO 29C, Columns 2 and 3' 
to 'IF a constituent has a carcinogenic RBC' 
2 Change 'Column 3' to 'the appropnate RBC' on entry [A] 
3 Change 'FO 29C' to 'FO 29E' on entnes [A] through [D] 
4 Change 'Column 4' to 'Column 8" on entnes [B] and [C] 
1 Change 'IF an organic compound or metal has a value recorded on Form F0.29C, Columns 2 and 5' 
to 'IF a constituent has a noncarcinogenic RBC 
2 Change 'Column 5' to 'the appropnate RBC" on entry [A] 
3 Change 'FO 298' to 'FO 29E" on entries [A] through [D] 
4 Change 'Column 6' to 'Column 9" on entnes [B] and [C] 

Change 'Form FO 29C for both Columns 4 and 6' to 'Form FO 29E for both Columns 6 and 7' 
Delete this entry 

Change 'FO 29C' to 'FO 29E' 

Change 'Form FO 29C for either Columns 4 or 6" to 'Form FO 29E for edher Column 6 or 7" 

Delete this entry 

Change 'FO 29C' to 'FO 29E' 

1 Delete the first bulleted entry 'Form FO 29A, Column 5, is No for all metals' 
2 2nd bulleted entry Change 'Both the TOTAL (or GRAND TOTAL) block on Form FO 298, Columns 
4 and 6, or on Form FO 29C, Columns 4 and 6, are both less' to 'All TOTAL (or GRAND TOTAL) blocks 
on Form FO 29E, Columns 6,7,8, and 9 are less' 
3 3rd and 4th bulleted entnes Change 'FO 29A" to 'FO 29E' 
4 Last bulleted entry Change 'block is checked' to 'block is not checked" 
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1 Change 'FO 29A, Column 8' to FO 29E, Column 4' 
2 Change 'Form FO 298, in either Columns 4 or 6' to 'Form FO 29E, in either Columns 6 or 7" 
3 Before 'THEN " add' 'OR the IDM contains constituents that exhibit RCRA Characteristics Of 
Ignitability, Reactivity, or Corrosivity as determined in Section 7 2 2 ' 

Change 'FO 29C, in either Columns 4 or 6' to 'FO 29E, in either Columns 8 or 9' 
Change 'substances greater than' to 'substances with risks greater than' 

1 Delete the words "as appropriate' 
2 Delete the three bulleted entries 'Form FO 29N, 'Form FO 298', and 'Form FO 29C' 

Delete this page 
Change 'Page 2 of 2' to 'Page 1 of 1' 

Delete these pages 

Renumber sections, appendices, and pages as appropriate 

Change 'ERM' to 'ERPD' 

Change 'RFP' to 'RFETS' 
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PURPOSE 

2. 

I 

I 

I 

This procedure is a procedure for classifying the soil and sediment investigation-denved 
matenal (IDM) generated from environmental investigations Specifically, this procedure is 
used to determine a nsk-based disposition of soil and sediment drums being managed in 
accordance with 4-F99-ENV-OPS-FO 23, Management of Soil and Sediment 
Investigation-denved Matenals This procedure, although specific for drums, may be 
extended to other containers such as crates or half crates, and to uncontamed waste piles 

SCOPE 

This procedure applies to all EG&G Rocky Flats, Inc (EG&G) Environmental Restoration 
Program Division (ERPD) employees and subcontractors involved in the disposition of soil 
and sediment IDM A flow chart outlining the processes descnbed in this procedure is 
shown in Appendix 1, IDM Evaluation Flow Chart 

This procedure addresses the following topics 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

Review of Form FO 23A 
Review of process knowledge and analytical results [in accordance with Appendix 2, 
Toxicity Charactenstic Leaching Procedure (TCLP) Detemnation and Form 
FO 29D, Adequacy Detemnation (Form FO 29D)] 
Adequacy Detemnation Form (in accordance with Form FO 29D, Adequacy 
Determination Form in Appendix 2) 
Data management 
Companson of reported detection limts (DL) 
Calculating average concentrations 
Background companson of metals 
TCLP companson 
IDM RCRA Constituents of Concern (in accordance with Appendix 3, IDM RCRA 
Constituents of Concern) 
Perfomng RCRA nsk analysis 
Performing inclusive nsk analysis 
Managing IDM 
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3. OVERVIEW - 
This overview provides a descnptive summary of the steps required to complete 
4-H46-ENV-OPS-F0 29 Chemcal concentrations of vmous constituents in soils and 
sediments in drums are classified either by analytical results from corresponding field 
samples or by analytical results from IDM samples The analyses are performed in 
accordance with approved individual project-specific work plans Analytical results are 
recorded on Form FO 29E (Appendix 5) Radioactivity detemnations will be addressed at 
a later date Measured levels of organic compounds and metals detected in the soil and 
sediment IDM are compared with cntena defined in this procedure and are ultimately 
classified as one of the following 

Case No 1 
Soil and sediment that contam IDM RCRA Constituents of Concern and/or IDM 
Constituents of Concern, which do not exhibit the charactenstics of corrosivity, reactivity , or 
ignitability, which do not exceed adjusted TCLP regulatory levels, the RCRA nsk- analysis 
cntena, the inclusive nsk-analysis cntena, or that do not contam any metals above 
background and organics above the DL, and can be managed and disposed of in 
accordance with 4-F99-ENV-OPS-FO 23 However, an independent radiological evaluation 
is still required 

z 
8 

51 
4 
d 
b 

CaseNo 2 
Soil and sediment that contam IDM RCRA Constituents of Concern (Appendix 3) which 
exhibit the charactenstics of corrosivity, reacbvity or ignitability, or exceed adjusted TCLP 
regulatory levels and/or exceed RCRA nsk-analysis cntena, and will require management as 
a RCRA hazardous waste However, an independent radiological evaluabon is still required 

Case No 3 
Soil and sediment that do not exhibit the charactenstics of corrosivity, reactivity, and 
ignitability, do not exceed adjusted TCLP regulatory levels, or the RCRA nsk analysis 
cntena, but do not contain IDM Constituents of Concern exceeding inclusive risk-analysis 
cntena, and require management in accordance with the site-specific Record of Decision 
(ROD) when issued However, an independent radiologrcal evaluation is stdl required 
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3 
I- 

3.1 - 
It is unnecessary to assess the impact of metals detected at naturally occurnng levels To 
define the presence of constituents above background levels in soils and sediments, the 
concentrations of detected metals in the matenals (or the average concentration when the 
drum contams IDM from more than one sampling interval in the borehole) will be 
compared with the mean plus two standard deviations (mean + 2SD) of background data, as 
defined using data from the Department of Energy (DOE) Background Geochemical 
Charactenzation Report If the concentration of a metal is below the background mean + 
2SD, the metal will be dropped from further consideration If a background mean + 2SD 
cannot be obtamed for a particular metal, that metal will be retained for further 
consideration 

3.2 of Concern ComD- 

IDM with metals detected in concentrations above background mean + 2SD, metals with no 
associated mean + 2SD, and organic compounds detected above the Rocky Flats 
Environmental Database System (RFEDS) DL will be evaluated to detemne if they include 
TCLP Constituents of Concern TCLP Constituents of Concern are those constituents 
defined in 6 CCR 1007-3 Section 261 24 If TCLP Constituents of Concern are present, a 
TCLP Constituent of Concern companson will be performed 

TCLP regulatory levels are detemned for leachate extracted from a solid matnx and are 
expressed in terms of mgk  However, soil and sediment IDM analytical results are reported 
in terms of mgkg The TCLP test itself has not been performed on most Rocky Flats 
Environmental Technology Site (RFETS) investigation samples Therefore, an 
approximation factor (AF) is used to convert the TCLP regulatory level to a soil 
concentration for cornpanson to soil analytical results An AF of 20 has been selected for 
this purpose as required by the SW-846 Method 131 1 for matenal containing greater than 
or equal to 0 5% solids No TCLP companson will be performed for constituents that do 
not have established TCLP regulatory levels, as identified in 6 CCR 1007-3 Section 261 24 
or in Appendix 6, TCLP Regulatory Levels and Table of Risk-based Concentrations 
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3.2 TCLP Constituent of Concern Companson (continued) 

f c 
4 
F 
Q 

If any one TCLP constituent concentration in the IDM exceeds the m-adjusted TCLP 
regulatory level, then the corresponding drummed soil or sediment IDM will be managed 
as a RCRA waste Even if an AF-adjusted TCLP regulatory level is exceeded, the remaining 
constituents in the IDM will be retamed for evaluation in the RCRA nsk analysis descnbed 
in this procedure Furthermore, constituents that do not exceed the adjusted TCLP 
companson will be retnned for evaluation in the RCRA and/or inclusive nsk analysis 
descnbed in this procedure 

3.3 M R€RA C-t- and RCRA IW- 
After the IDM has been evaluated to determme if it contans any TCLP Constituents of 
Concern, the IDM will then be evaluated to detemne if any other IDM RCRA Constituents 
of Concern are present Appendix 3 contains IDM RCRA Constituents of Concern The 
IDM RCRA Constituents of Concern listed in Appendix 3 include all RCRA Appendix VIII 
constituents, except tentatively identified compounds (TICS), that have been reported as of 
03/01/94 in the RFEDS If a Constituent of Concern is reported from RFEDS but is not 
listed in Appendix 3, then the Constituent of Concern will be compared with Appendix VIII 
to 6 CCR 1007-3 Part 261 to detemne if the Constituent of Concern is a RCRA waste If 
any IDM RCRA Constments of Concern are present, or any identified RCRA waste is 
present, a RCRA nsk analysis will be performed If IDM RCRA Constituents of Concern 
are not present, an inclusive nsk analysis will be performed 

Both the RCRA and inclusive nsk analyses evaluate the human exposure pathways of dvect 
ingestion of soil, dermal absorption of constituents from soil, inhalation of suspended 
(arborne) soil, and ingestion of food grown in contamnated soil Chemcal-specific 
nsk-based concentrations (RBCs) for soil are denved such that the nsk from long-term 
exposure to the chemcal concentration in soil corresponds to either a 10-6 excess cancer 
risk or a Hazardous Quotient (HQ) of 1 for noncarcinogenic effects Ratios of the 
chemical concentration in the IDM to the RBC are calculated Then, the ratios of the 
constituent concentrations to the RBCs are summed, yielding a sum of carcinogenic nsk 
ratios and a sum of noncarcinogenic hazard ratios 
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3.3 

3.4 

3.5 

e IDM RCRA Constrtuents of Concern Evaluation and RCRA Rsk Analysis (continued) 

For IDM RCRA Constituents of Concern, if either the sum for carcinogenic effects exceeds 
1 (representing a cumulative 10-6 nsk level) for exposure to multiple carcinogens or the 
sum for noncarcinogenic effects exceeds 1 [representing a cumulative Hazard Index (HI) 
of 11, the RCRA nsk-analysis cntena are exceeded If the RCRA nsk-analysis cntena are 
exceeded, the IDM will be managed as a RCRA waste If the IDM do not exceed the RCRA 
nsk-analysis cntena, the IDM will be further evaluated in the inclusive nsk analysis 

Inclusive h s k  Analvsw 

An inclusive nsk analysis will be performed on all IDM that did not exceed the RCRA 
nsk-analysis cntena The inclusive nsk analysis is simlar to the RCRA nsk analysis except 
that all organic compounds detected above DLs and all metals above background levels are 
assessed whether they are IDM RCRA Constituents of Concern or not The ratios of the 
constituent concentrations to the RBCs are summed as is done in the RCRA nsk analysis 

For all IDM Constituents of Concern, if either the sum for carcinogenic effects exceeds 1 
(representing a cumulative 10-6 nsk level) or the sum for noncarcinogenic effects exceeds 1 
(representing a cumulative HI of l), the inclusive nsk-analysis cntena are exceeded If the 
inclusive nsk-analysis cntena are exceeded, the IDM will be managed as a non-RCRA [or 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)] 
waste If the inclusive nsk-analysis cntena are not exceeded, the IDM will require 
management in accordance with 4-F99-ENV-OPS-F0 23 

IDM Cl- 

Based upon the results of the steps outlined in this procedure, the IDM will ultimately be 
classified as one of the following 

Case No 1 
If the soil and sediment IDM previously evaluated did not exhibit the charactenstics of 
corrosivity, ignitability, or reactivity, did not exceed the adjusted TCLP regulatory level, the 
RCRA nsk-analysis cntena, and the inclusive nsk-analysis cntena, or did not contain any 
metals above background and organic components above the DL, then the IDM can be 
managed as uncontaminated and disposed of in accordance with 4-F99-ENV-OPS-F0 23 
However, an independent radiological evaluation is still required 

I 
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e 
3.5 

4 

Final IDM Classification (continued) 

Case No 2 
If the soil and sediment IDM previously evaluated exhibited the charactenstics of 
corrosivity, ignitability or reactivity or exceeded the adjusted TCLP regulatory level, and/or 
the RCRA nsk-analysis cntena, then the IDM will require management as a RCRA 
hazardous waste However, an independent radiological evaluation is still required 

Case No 3 
If the soil and sediment IDM previously evaluated exceeded the inclusive nsk-analysis 
cntena, then the IDM will require management as a non-RCRA waste contaming 
Constituents of Concern in accordance with the site-specific ROD, when issued However, 
an independent radiological evaluation is still required 

DEFINITIONS 

Toxicitv Characteristic Le- Procedure (TCLP). An analytical method for 
extracting leachates to determine the mobility of both organic and inorganic contarmnants 
present in liquid, solid, and multiphasic wastes TCLP Constituents of Concern are those 
constituents as defined in 6 CCR 1007-3 Section 261 24 Although analytical results for 
soil and sediment IDM are expressed in terms of mgkg, the results of TCLP analyses are 
expressed in terms of mgL,  and for these purposes, are considered equivalent to parts per 
million (ppm) In this procedure, the TCLP process is simulated by multiplying the TCLP 
values by an Approximation Factor (AF) of 20 

. Detection limts reported in the RFEDS database . .  I 
IReported Detect'on - 
msk-based C o n c e a o n s  0. Concentration levels for individual chemcals in soil 
that correspond to either a 10-6 excess cancer nsk or an HQ of 1 for noncarcinogenic 
effects 

Mean + 2SD . Threshold limts of background data, as defined using data from the DOE 
Background Geochemcal Charactenzation Report The mean + 2SD provides the value to 
define the presence of constituents above background levels in soils and sediments The 
mean + 2SD will be used in this procedure Because most metal distnbutions in the 
background data are neither normal nor lognormal, the more conservative approach, in 
other words, the use of the mean and standard deviation as computed assumng a normal 
distnbution, will be used for this procedure 
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ONSIBILITIES 

m r o n m -  & Technolo- 

nents personnel qualifications to perform this procedure in the project Quality 
w e  (QA) files 

:s that this procedure is performed correctly 

1 Ennronmentsl Om rabons Manaeemen t (EOM) 

;es soil and sediment IDM in pemtted and intenm-status storage areas in accordance 
pplicable regulations and procedures 

b Proiect File Center (PFQ 

;es quality-related forms transmtted to the ERPD PFC in accordance with 
-ER-ADM-17 01, Quality Assurance Records Management 

1 Proiect M a n w r  (Pm 

ttes analytical data from RFEDS to detemne disposition of soil and sediment IDM 

ves the data adequacy determination form 

ves final soil detemnations 

IS waste codes and labels the soil and sediment IDM 

cts or oversees all nsk analyses required by this procedure 

ulates nsk-based soil concentrations by using up-to-date toxicity information on an 
basis in accordance with this procedure 

s the IDM RCRA Consutuents of Concern list and the IDM Constituents of Concern 
an annual or as-needed basis as new Constituents of Concern are identified 
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5.6 2 s  e -  D 

Conducts data management 

6 .  TRAINING 

I ERPDPM 
[ 11 Ensure that all personnel are appropnately trarned and qualified to perform the 

duties, tasks, and responsibilities of their assigned jobs 
L 

[ 21 Ensure that personnel training and qualification requirements for activities descnbed 
in this procedure have been identified by the ERPD Training and Qualification 
group 

d 0 
I 4 

I 

[3] 

[4] 

Ensure that ERPD EG&G subcontractor personnel meet the required training and 
qualificatrons specified by the Trarning and Qualification group 

Ensure that documentation and venfication of both ERPD-specific training and 
Performance Based Training has been documented by the Training and Qualification 
group 

I 
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7. INSTRUCTIONS 

7.1 - 
General procedures for the management of the drums containing soil and sediment IDM 
are contained in 4-F99-ENV-OPS-FO 23 Form FO 23A, Soil and Sediment IDM Form, 
contarns information to be used in the implementation of this procedure The data 
reported on Form FO 23A were obtamed in accordance with 4-F99-ENV-OPS-F0 23 

NOTE 

ERM PM 
[I1 

P I  

131 

Appendix I contains a flow chart outlining the processes described in this 
procedure 

Obtain the applicable Form FO 23A or equivalent information 

IF a completed Form FO 23A or equivalent information is NOT avadable, 
THEN: 

[A] Exit this procedure 

[B] GO to 4-F99-ENV-OPS-FO 23 

IF a completed Form FO 23A is avadable, 
THEN review the information on process knowledge on Form FO 23A 
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I 

0 

I 
I 

7.2 

I 

I 

Q 
F 
4 
4 

7.3 

Renew of Process K nowledee and Analvt ical Resu Its 

ERM PM 
[ 11 Record the following as required on Form FO 29E 

Rocky Flats Project 
Date 
ERM Project Manager 
Soil Sample Locabon 
Soil Depth Interval 

Check (d) the appropnate box on Form FO 29E to show whether process 
knowledge indicates that the IDM being evaluated potentially contams 
constituents with the following charactenstrcs in accordance with 6 CCR 1007-3 
Sections 261 20 - 261 23 

Corrosive 
Ignitable 
Reacbve 

[2] 

r 
Form FO 29D documents that enough appropnate and adequate analytical 
information to perform a waste charactenzation evaluation is associated with each 
drum of IDM Analytical information is appropnate and adequate when each drum 
has at least one set of data from each analytical method listed on the form However, 
analytical information may still be considered appropnate and adequate where 
discrepancies or missing information are explained and documented as to the 
relevance of each analybcal method by the ERPD PM A reason must be provided 
for analyses that were not performed and that rationale must be documented on Form 
FO 29D If the ERPD PM has determined that additional analytical methods and 
information would not assist in perfomng a waste charactenzation evaluation, then 
that (those) analytical method@) would not be required to have been completed in 
order for the analytical informahon to be considered appropnate and adequate 

[ 11 
ERPD PM 

Obtam an Adequacy Detemnation Form (Form FO 29D) for each drum of 
IDM to be evaluated through the instructions specified in this procedure 
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0 1 7 3  Adequacy Determination Form (continued) 

ERPD PM (continued) 
[2] Record the following as required on Form FO 29D $1 

3 
Cb 0 

s s 
6 

0 

e 

0 

0 

NOTE 1 

NOTE 2 

NOTE 3 

Drum number- 
Bonng location 
Individual Hazardous Substance Site (IHSS) location 
Associated sample numbers 
Analytical method names for each sample 

Analytical samples used to classify soils and sediments are to be gathered 
in accordance with approved project-specific work plans 

Associated sample numbers and analytical method names for each drum 
of IDM can be obtained by querying the RFEDS database and 
specifically requesting this information 

When organic analytes in the database set are B-qualified (meaning that 
these analytes were detected in laboratory blanks), the data are usable 
but should be flagged B-qualified data will be used in the risk 
assessment computations, and a comment will be added to either Form 
FO 29E documenting that B-qualified data were used If drums of IDM 
that had B-qualified data associated with them are determined to be 
above RCRA or CERCLA risk assessment criteria, the drum of IDM may 
require further evaluation to determine rf the blank contamination 
(B-qualified data) inappropriately contributed to the determination of risk 
associated with the drum 

[3] IF associated sample numbers and analytical method names for each sample are 
avilllable from RFEDS, 
THEN record on Form FO 29D whether the following analytical suites are 
available by checking [d] the Yes or No column, as appropnate 

VOAs 
BNAs [or sem-volatiles (SVOAs)] 
Peshcides/PCBs 
Metals 
Rads 

e 
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@ \ 7.3 Adequacy Determination Form (contmued) 
b 

ERPD PM (continued) 
[4] IF the response in Step is Yes for all of the analytical suites, 

THEN: 

3 
h 

QI !, 
f 
0 

i 

d 
0 
I 

$ I  

[A] Sign or initial and date Form FO 29D 

[B] Go to Step 

[5] IF the response in Step is No for any of the analytical methods, 
THEN: 

[A] Provide an answer to the question, Ifno, why?, on Form FO 29D for each 
No response 

[B] Perform the evaluation stipulated in Step 7 3[6] or [7], as appropnate 

[C] The answer to this question will vary widely The ERPD PM may need to 
refer to the approved project-specific work plan or to histoncal release 
reports to confirm that this particular type of contammation was not of 
concern in the area from which the drum of IDM was obtamed 

[6]  IF another analytical sample can be used to provide a more comprehensive 
waste charactenzation profile for the drum of IDM under evaluation, 
THEN record a Yes by Can another sample be used to characterize this drum 7 
on Form FO 29D 

Analytical samples associated with nearby boreholes may, in some instances, be 
used to provide a more comprehensive waste charactenzation profile for the 
drum of IDM under evaluation Whether an association using the following 
hierarchy is appropnate will be left to the professional discretion and judgment 
of the ERPD PM I 



DISPOSITION OF SOIL AND 4H46-ENV-OPS-FO 29 
I SEDIMENT INVESTIGATION- REVISION 0 

DERIVED MATERIALS 51 1 2/94 PAGE17OF 67 

7.3 Adequacy Determination Form (continued) 

0' 
d! 
f 
Q 

NOTE 1 The following hierarchy has been developed to assist in determining 
which samples can be used to provide missing analytical information 
Whether a sample was taken at a more shallow depth within the same 
location (borehole) that was sampled for the missing analytical 
information will need to be determined If such a sample is not available, 
the next consideration should be given to the closest borehole within the 
same IHSS for a sample taken to the same depth as the samples in the 
drum If that information is not available, a sample may be used from up 
to that depth from any borehole within the IHSS The final step in the 
hierarchy is to use a sample from below the depth of the other samples in 
the same borehole 

NOTE 2 Historical infomation regarding sampling plan rationale for various 
areas may be obtained from individuals knowledgeable about patterns of 
contamination at the RFETS, sampling plans and sampling strategies for 
the particular area from which the drum of IDM was obtained, or from the 
approved project-specific work plans 

ERPD PM (continued) 
171 

181 

191 

1101 

IF another analytical sample CANNOT be used to provide a more 
comprehensive waste charactenzation profile for the drum of IDM under 
evaluation, 
THEN record a No by Can another sample be used to characterize this drum7 
on Form FO 29D 

WHEN Form FO 29D is complete, 
THEN: 

[A] Sign or initial and date Form FO 29D 

[B] Go to Step 7 3[9] 

Determine whether data are adequate, based upon the information on Form 
FO 29D 

IF the analytical data are NOT adequate to charactenze the drummed IDM, 
THEN: 
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7.3 Adequacy Determination Form (continued) 
2 

ERPD PM (continued) 
[A] Exit this procedure 

El 
0 
0 

7.4 
s 
b 
0 0 
\ 

d 

& 
%I 

[Bl Review the approved project-specific work plan 

If the data are not adequate to charactenze the drummed IDM, the ERPD 
PM may decide to resample the drummed IDM The ERPD PM may 
request that a resample be taken of drummed IDM in accordance wlth 
5-21O00-OPS-FO 20, Rev 0, Sampling Liquids and Solids from 
Environmental Matenals Containers (when issued) 

[ 1 11 IF the analytical data are adequate to charactenze the drummed IDM, 
THEN perform the data management steps as stipulated in Sechon , Data 
Management - 

This section should be performed by a person with expenence in data management 
Data management can either be done on a drum-by-drum basis or for a larger data 
set 

ERPD PM 
[ 11 
drum 

Do NOT use this procedure until all analytical information is avrulable for a 
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@ 1 7.4 Data Management (continued) 

ERPD PM (continued) Q3 
Fyl 

[2] WHEN the associated sample numbers are available for each drum, 
THEN request the analytical results from RFEDS $8 rs. 

a 

a 

a 

a 

a 

a 

e 

a 

a 

a 

a 

a 

a 

m 

a 

a 

a 

0 

e 

The information required to complete the data management steps are 
Location (that is, borehole number) 
Sample number 
Sample type [such as sediment (SD) or borehole (BH)] 
Sample QNQC code [such as REAL, duplicate (DUP), or nnsates (RNS)] 
Sample QC partner 
Sample date 
Test group code (that is, method name) 
Result type [such as target (TRG or TR,), dilution (DIL or DL,), replicate 
(REP or RPJ, or re-extracuon (REX or R X n ,  where n=1,2,3 )] 
Chemical 
Parameter code 
Lab QA code 
Result 
Unit measure 
Error 
Qualifier 
Detect limit 
Validation 
Matnx 
Secondary result type 
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7.4 Data Management (continued) 

ERPD Sample Management - RFEDS I [3] Do NOT provide to the ERPD PM the following information or analytical results on 
either the RFEDS hardcopy or electronic copy, as appropnate 

Tentatively identified organic compounds (TICS) 
Nutnent species from the metals data (calcium, iron, magnesium, potassium, 

a 
and sodium) 
Silicon (or silica) 
All analytes with the test method of WQPL except cyanide, nitrate or 
nitntelnitrate, pH, and ignitability 
All nnsates (RNS), tnp blanks (TB), and matnx spdcedmatnx splke duplicates 
(MSMSDs), however, record these sample numbers to prove that they were not 
overlooked in the evaluation 
All sample numbers belonging to the RNS, TBs, and MSMSDs from the llst of 
sample numbers associated with the drum 

I 
[4] IF both a validated and an unvalidated result are available for a sample or analyte 

pair, 
THEN do NOT provide the unvalidated result to the ERPD PM 

Determine if a sample has both a DIL (or DL,,) or REX (or RX,) and TRG (or m,) 
(lab QA codes) result for any analyte 

[A] 

[5] 

IF the DIL (or DL,,) is U-qualified (nondetect), 
THEN do NOT provide the TRG (or TR,) (E-qualified) record for that analyte 

[B] IF one of the pair of results is E-qualified, 
THEN: 

[a] 

[ b] 

Do NOT provide the E-qualified record for that analyte 

Retam the other result 
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7.4. Data Management (continued) 
3. 
6 - IERPD Sample Management - WEDS (contmued) 
8 CC1 Ip the TRG (or TR,) result has no data aualifier. 
4 
F 
4 

k 

... 
THEN: 

[a] Retsun the TRG (or TR,) record for that analyte 

[b] Do NOT provide the DIL (or DLn) or REX (or RX,) for that analyte 

Ensure that the analytical units for the soil and sediment samples are consistent and 
conform to the following 

Metals - MGKG 
Radionuclides (except tntrum) - pCdg 
Tntium - pCdL 
Cyanide, Nitrate, and NitnteNitrate - UG/G (equivalent to MGKG) 

Any data reported in units per liter (except tntium) Cannot be evaluated by the 
computer program used in this procedure The RBCs, TCLP cornpanson, and 
background mean + 2SD cornpanson included herein cannot be used for liquids 

Detemne if the QC partner (the REAL) is avalable for all DUPs 

VOA, BNA, and PEST - UG/KG 

[AI 

[Bl 

IF the REAL is avalable, 
AND both the REAL and DUP contain detected values, 
THEN: 

[a] 

[b] 

[c] 

IF both the REAL and DUP results are U-qualified, 
THEN retam the sample concentration with the smaller number in the result 
column 

Average the DUP and REAL results for all of  the detected compounds 

Replace the REAL result with the average 

Delete the onginal DUP record result 
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Data Management (continued) 

ERPD Sample Management - WEDS (continued) 
[C] IF either the REAL or DUP has a detected value and the other is U-qualified, 

THEN: 

[a] Retam the detected value 

911 e 
4 

ik 
[b] Delete the U-qualified record 

[ 81 Convert all results, units, and detection limts to MG/KG for nonradionuclides 

[A] IF the laboratory reported the result in UGKG, 
THEN convert the units to MG/KG, and divide the numbers in the result and 
detection limit columns by lo00 

Results for cyanide, nitrate, nitratehitnte are given in units of UG/G Because 
UG/G is equivalent to MGKG, only the unit's designation needs to be changed, 
the values in the result and detection Iimt columns remam unchanged 

41 ERPDPM 
[9] WHEN the data management has been completed, 

THEN review the results 
8 

[ 101 IF all analytical results for a particular constituent are U-qualified, 

[ 1 11  IF both detected and U-qualified analytical or all detected results exist for a particular 

THEN do NOT evaluate this analyte any further 

constituent, 
THEN: 

[A] Record the name of the analyte on Form FO 29E, Column 1 

[B] Calculate the average concentration for that constttuent 

A 
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e $17.5 - \ Calculating Average Concen trations 

ERPD PM 
111 

a 
F a 
d l  IF there is more than one analytical result for a particular analyte for an individual 

drum, 
THEN calculate an average concentration 

121 

131 

141 

PI 

The average concentration of detected constituents is calculated by replacing each 
U-qualified result with the detection l i n t  divided by 2 and then using this value when 
the anthmetic mean is calculated on an analyte-by-analyte basis 

IF the analytical results for a particular constituent in an individual drum are all 
U-qualified, 
THEN do NOT evaluate the analyte any further 

Enter the anthmetic mean concentration on Form FO 29E, Column 1 ,  as appropnate 

IF metal constituents are reported as being present in the IDM, 
THEN go to Section 7 6, Metals Companson 

IF metal constituents are NOT reported as being present in the IDM, 
THEN go to Section 7 7, TCLP Companson 
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a 17.6 ‘s 

I ERPDPM 
111 

F 
4 
i 

Compare the mthmetic mean value for each metal (obtamed in the following steps) to 
the background mean + 2SD for that metal by using the mean + 2SD for geologic 
matenals from the upper hydrostratigraphic unit [UHSU] 

Table 1 ,  Summary Statistics for UHSU Metals in Geologic Matenals, presents the 
background mean + 2SD for geologic matenals from the UHSU to be used in 
implementing this procedure 

IF the average concentration of the metal is above the background mean + 2SD, 
OR if no background mean + 2SD exists for that particular metal, 
THEN enter the analyte name on FO 29E, Column 1 

IF the average concentration of the metal IS NOT above the background mean + 2SD, 
THEN do not record that metal in any FO 29E columns, including Column 1 

Remove from further evaluation any metal below the value of the background mean + 
2SD 

IF metals are the only constituents in the soil and sediment IDM, 
AND each metal is below the respective background mean + 2SD, 
THEN: 

[A] 

[B] 

[C] 

Record in FO 29E, Column 1 the following message “All Analytes Non- 
Detect/Below Background” 

Sign or initial Form FO 29E 

Go to Section 7 1 1  
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Analyte 

Aluminum 

Anhmony 

ArSeIUC 

Beryllium 

Cadmmm 

Calcium 

Cesium 

Chromium 

Cobalt 

Copper 
h n  

Lead 

Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

3odium 

Strontium 

I'hallium 

rin 

Iranadlum 

finc 

Table 1 Summary Stahshcs for Metals in UHSU Geologic Matenals 

Geologic Sample Non- Detect Percent Mean Standard Mean+2SD Umts 
Unit S1ze.N Detect Deviahon I 
UHSU 

UHSU 

UHSU 

UHSU 

UHSU 

UHSU 

UHSU 
UHSU 

UHSU 

UHSU 

UHSU 

UHSU 

UHSU 

UHSU 

UHSU 

UHSU 
UHSU 

UHSU 

UHSU 

UHSU 

UHSU 
UHSU 

UHSU 

UHSU 

UHSU 

UHSU 

UHSU 

UHSU 

98 

66 

99 

99 

99 

81 

99 

95 

99 

99 

99 

99 

99 

99 

99 

99 

86 

99 

96 

98 

82 

83 

99 

99 

75 

92 

99 

98 

1 

56 

29 

11 

18 

75 

1 

94 

15 

77 

5 

0 

1 

38 

4 

0 

64 

49 

14 

47 

80 

50 

82 

63 

72 

67 

2 

7 

97 

11 

70 

88 

81 

6 

98 

1 

84 

22 

94 

99 

98 

61 

95 

99 

22 

50 

82 

51 

2 

33 

17 

36 

3 

25 

97 

91 

98 98 

16 67 

70 71 

88 89 

81 82 

7 41 

98 99 

1 05 

84 85 

22 22 

94 95 

100 00 

98 99 

61 62 

95 96 

100 00 

25 58 

50 51 

85 42 

52 04 

244 

39 76 

17 17 

36 36 

400 

27 17 

97 98 

92 86 

12674 

6 28 

3 5  

96 2 

4 59 
0 6  

7053 

102 6 

18 

6 86 

12 55 

14532 

10 83 

9 75 

2875 

218 

0 167 

15 39 

19 14 

1545 

0 996 

5 66 

849 

43 4 

1 22 

67 

31 5 

35 9 

11372 

1 89 

4 42 

96 5 

4 82 

0 24 

16179 

32 7 

25 

5 33 

12 8 

13257 

7 09 

8 38 

3232 

342 

0 147 

9 01 

20 86 

1882 

1253 

9 41 

399 

42 1 

117 

110 

28 5 

51 6 

35418 

10 06 

12 34 

289 2 

14 23 

1 08 

3941 1 

168 

68 

17 52 

38 15 

41046 

25 01 

26 51 

9339 

902 

0 461 

33 41 

60 86 

5309 

3 502 

24 48 

1647 

127 6 

3 56 

287 

88 5 

139 1 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

MGKG 

VOTE COMPUTED APRIL 7,1994 USING DATA FROM 1993 BACKGROUND GEOCHEMICAL CHARACTERIZATION REPORT 
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(7.6 

I 
I 

7.7 

I 

I 

Metals Cornpanson (continued) 

[7] 
ERPD PM (continued) 

IF other constituents are present, 
OR any metals exceed the background mean + 2SD, 
THEN go to Section 

TCLP Comparison 

NOTE If actual TCLP analysls was performed on any samples in a drum, then a 
straight TCLP comparison should be performed rather than using the 
approximation method described in Steps 7 8[3] through 7 8151 

ERPD PM 
IF any analytes are recorded on Form FO 29E, Column 1, 
THEN determine if a TCLP regulatory level is available in Appendix 6,  Table 6-1, 
TCLP Constituents of Concern Maximum Contmnant Levels 
ELSE go to Section 7 11 

IF a TCLP regulatory level is avadable, 
THEN multiply the TCLP regulatory level by the AF (20) 

IF the AF-adjusted TCLP level is less than the constituent concentration in Form 
FO 29E, Column 2 
THEN record Yes in Column 4 for that constltuent 

IF the AF-adjusted TCLP level is greater than the constituent concentration in Form 
FO 29E, Column 2, 
THEN record No in Column 4 

IF at least one Yes was recorded on FO 29E, Column 4, 
THEN: 

[A] The IDM is considered RCRA waste Disposition as stated in Section 7 11[2] 
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a 17.7 TCLP Comparison (continued) 

ERPD PM (continued) 
[B] Go to Section 7 8, IDM RCRA Constituents of Concern I 

[ 61 IF only Nos were recorded on Form FO 29E, Column 4, 
THEN: 

I 
7.8 D M  R C R A l t u e n t s  of Concern 

[A] Go to Section , IDM RCRA Constituents of Concern 

ERPD PM I E11 Evaluate if any constituent listed on Form FO 29E, Column 1, is an IDM RCRA 
Constituent of Concern 

121 I 
I 131 

I [41 

I 

The IDM RCRA Constituents of Concern are identified in Appendix 3 

IF a constituent(s) listed on Form FO 29E, Column 1 ,  is identified as an IDM RCRA 
Constituent of Concern in Appendix 3, 
THEN record Yes on Form FO 29E, Column 5, indicating that the constituent(s) is an 
IDM RCRA Constituent of Concern 

IF a constituent(s) listed on Form FO 29E, Column 1 ,  is NOT identified as an IDM 
RCRA Constituent of Concern in Appendix 3, 
THEN compare the constituent(s) with Appendix VIII to 6 CCR 1007-3 Part 261 to 
deterrmne if the constituent(s) is a RCRA waste 

IF the constituent(s) listed on Form FO 29E, Column 1 ,  that is NOT identified as an 
IDM RCRA Constituent of Concern in Appendix 3 but is listed as a RCRA waste in 
Appendix VIII to 6 CCR 1007-3 Part 261, 
THEN record Yes on Form FO 29E, Column 5, indicating that the constituent(s) is an 
IDM RCRA Constituent of Concern 
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17.8 

I 
I 

I 

I 
I 

e IDM RCRA Consbtuents of Concern (continued) 

ERPD PM (continued) 
[5] IF the constituent(s) listed on Form FO 29E, Column 1 ,  is NOT identified as an IDM 

RCRA Constituent of Concern in Appendix 3, 
AND is NOT listed as a RCRA waste in Appendix VIII to 6 CCR 1007-3 Part 261, 
THEN record No on Form FO 29E, Column 5, mdicating that the constituent(s) is a 
an IDM RCRA Constituent of Concern 

[6] IF no IDM RCRA Constituents of Concern are present, 
THEN: 

[A] Forward Form FO 29E to ERPD Risk Management for performance of an 
inclusive nsk analysis in accordance with Section , Performing Inclusive f isk 
Analysis 

[ 71 IF IDM RCRA Constituents of Concern are present, 
THEN: 

[A] Forward Form FO 29E to ERPD Risk Management to perform a RCRA nsk 
analysis in accordance with Section , Performing RCRA h s k  Analysis 

If a constituent is not identified as an IDM RCRA Constituent of Concern 111 
Appendix 3 but is a RCRA waste in Appendix VIII to 6 CCR 1007-3 Part 261, 
then ERPD Risk Management will include this constituent in the RCRA nsk 
analysis and will calculate nsk-based soil concentrations by using up-to-date 
toxicity information, as appropnate 
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@ , I 17.9 Perform inp RCRA Risk Analvsis 

s NOTE A RCRA risk analysis is performed for all IDM RCRA Constituents of Concern 

description of the calculation of RBCs is provided in Appendix 8, Risk-Analysis 
Method 

l and all identified RCRA wastes The results are recorded on Form FO 29E A " I  

I ERPD Risk Management Personnel 
[ 11 Compare the analytical results for IDM RCRA Constituents of Concern listed on Form 

FO 29E, Column 2, with the RBCs for soil listed in Appendix 6, Table 6-2, IDM 
RCRA Constituents of Concern Carcinogens and Noncarcinogens Risk-based 
Concentrations for Soil, following the procedure descnbed in this section 

[2] Identify the carcinogenic and noncarcinogenic RBCs for each IDM RCRA 
Constituent of Concern in Appendix 6, Table 6-2 
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3 
b 

Q 

0 17.9 Performing RCRA Risk Analysis (continued) I 

[B] 

[C] 

Record the decimal fraction (ratio) on Form FO 29E, Column 6, for each 
constituent 

Sum all of the ratios on Form FO 29E, Column 6, and record the sum in the 
TOTAL block at the bottom of the column 

I 

0 ' 1  

I I ERPD B s k  Management Personnel (continued) 

I I  [ 31 IF a R C U  constituent has a carcmogenic RBC, 
THEN: 

[A] Divide Column 2 by the appropnate RBC for each constltuent on Form 
FO 29E 

[D] IF multiple pages for Form FO 29E are required, 
THEN use the GRAND TOTAL block to sum the TOTAL blocks for the analysis .Q 

[4] IF an organic compound or metal has a value recorded on Form FO 29E, for both 
Columns 6 and 7, 
THEN: 

I [A] 

[B] 

[C] 

Divide Column 2 the appropnate RBC for each constituent on Form FO 29E 

Record the decimal fraction (ratio) on Form FO 29E, Column 7, for each 
constituent 

Sum all of the ratios on Form FO 29E, Column 7 ,  and record the sum in the 
TOTAL block at the bottom of the column 

I 

I 

* 
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a (7.9 

a 

Performing RCRA Risk Analysis (contmued) 

ERPD Risk Management Personnel (continued) 
[D] IF multiple pages for Form FO 29E are required, 

THEN use the GRAND TOTAL block to sum the TOTAL blocks for the analysis 

IF the TOTALS (or GRAND TOTALS) on Form FO 29E for both Columns 6 and 7 are 
equal to or less than 1, 
THEN: 

[5] 

[A] 

[B] 

IC1 

Forward Form FO 29E to ERPD PM 

Review the answers provided on Form FO 29E for Step 7 2[2] and Steps 7 7[3] 
through 7 7[5] 

IF at least one YES is recorded in rewonse to the auestions or evaluations 

ERPD PM 

- <  

performed in either Step 7 2[2] or Steps 7 7[3] thiough 7 7[5], 
THEN: 

[a] 

[b] 

Review and sign or initial Form FO 29E 

Go to Section 7 1 1  
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a 17.9 Performing RCRA Risk Analysis (contmued) 

I 
I 

I 
I 

I 

I 
I 

I 

I 
I 
I 

ERPD PM (continued) 
[D] IF all NOS were recorded in response to the questions or evaluations performed 

in Step 7 2[21 and Steps 7 7[3] through 7 7[5], 
THEN. 

[a] Review and sign or initial Form FO 29E 

[b] Any concerns or problems with Form FO 29E can be addressed with the 
ERPD Risk Management Analyst responsible for that particular nsk 
analysis before the form is approved 

Forward Form FO 29E to the responsible ERPD Risk Management 
Analyst 

[c] 

ERPD Rsk Management Personnel 
[E] Perform an inclusive nsk analysis on the drum of IDM in accordance with 

Section 7 10 

[6]  IF the TOTAL (or GRAND TOTAL, whichever is greater) on Form FO 29E for either 
Column 6 or 7 is greater than 1, 
THEN: 

Sign or inihal Form FO 29E 

Forward Form FO 29E to the ERPD PM for approval 

Review and sign or initial Form FO 29E 

Any concerns or problems with Form FO 29E can be addressed with the ERPD 
Risk Management Analyst responsible for that part~cular nsk analysis before 
the form is approved 

Go to Section 7 11 



. 
DISPOSITION OF S O L  AND 4-H46-ENV-OPS-FO 29 
SEDIMENT INVESTIGATION- REVISION 0 
DERIVED MATERIALS 511 2/94 PAGE 33 OF 67 

7.10 perform me - Inclusive RI 'sk Analvsis 

NOTE 1 An inclusive risk analysis is perfDrmed when either 
No IDM RCRA Constituents of Concern are present as determined in 
Section 7 8, or 
Both the total carcinogenic and noncarcinogenic ratios for IDM RCRA 
Constituents of Concern are equal to or less than 1 as determined in 
Section 7 9, and the TCLP Regulatory Levels are net exceeded as 
determined in Section 7 7 

NOTE 2 Results of the inclusive risk analysis are recorded on Form FO 29E A 
description of the calculation of RBCs is provided in Appendix 8 In addition, 
the IDA4 must contain no constituents that exhibit RCRA characteristics of 
Ignrtabilrty, Reactivity, or Corrosivity as determined in Section 7 2[2] 

Compare the analytical results for IDM Constituents of Concern on Form FO 29E, 
Columns 1 and 2, with the RBCs for soil listed in Appendix 6, Table 6-3, IDM 
Constituents of Concern Carcinogenic and Noncarcinogenic Risk-based 
Concentrations for Soil, in accordance with this section 

ERPD Risk Management Personnel 
[ 11 

[2] Identify the carcinogenic and noncarcinogenic RBCs for each organic compound and 
metal on Form FO 29E in Appendix 6, Table 6-3 
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(7.10 

I 

I 
I 

I 

I 

I 

I 

I 

Performing Inclusive Rmk Analysis (continued) 

[A] In those cases 111 which a constituent cannot be located on & the IDM RCRA 
Constituent of Concern List or the IDM Constituent of Concern List (both in 
Appendix 6), ERPD Risk Management personnel will evaluate whether an RBC 
should be calculated for that constituent 

ERPD Ruk Management Personnel (continued) 
IF a constituent has a carcrnogenic RBC, 
THEN: 

[3] 

[A] Divide Column 2 by the appropnate RBC for each constituent on Form 
FO 29E 

[B] Record the decimal fraction (ratio) on Form FO 29E, Column 8, for each 
constituent 

[C] Sum all of the ratios on Form FO 29E, Column 8, and record the sum in the 
TOTAL block at the bottom of the column 

[D] IF multiple pages for Form FO 29E are required, 
THEN use the GRAND TOTAL block to sum the TOTAL blocks for the analysis 

[4] IF a constituent has a noncarcinogenic RBC, 
THEN: 

[A] Divide Column 2 by the appropnate RBC for each constituent on Form 
FO 29E 

[B] Record the decimal fraction (ratio) on Form FO 29E, Column 9, for each 
constituent 

[C] Sum all of the ratios on Form FO 29E, Column 9, and record the sum in the 
TOTAL block at the bottom of the column 
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7.10 Performing Inclusive Risk Analysis (Form F0.29C) (continued) 

ERPD msk Management Personnel (conbnued) 
[D] 

IF the TOTALS (or GRAND TOTALS) on Form FO 29E for both Columns 6 and 7 ,  
are less than or equal to 1, 
THEN: 

IF multiple pages for Form FO 29E are required, 
THEN use the GRAND TOTAL block to sum the TOTAL blocks for the analysis 

[5] 

[A] 

[B] 

[C] 

Sign or initial Form FO 29E 

Forward Form FO 29E to the ERPD PM for approval 

Review and sign or initial Form FO 29E 

Any concerns or problems with Form FO 29E can be addressed with the ERPD 
Risk Management Analyst responsible for that particular nsk analysis before 
the form is approved 

Go to Section 7 11 

ERPD PM 

[D] 

ERM R s k  Management Personnel 
[ 6 ]  IF the TOTAL (or GRAND TOTAL) blocks on Form FO 29E for either Columns 6 or 

7 ,  is greater than 1, 
THEN: 

[A] 

[B] 

Sign or initial Form FO 29E 

Forward Form FO 29E to the ERPD PM for approval 
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17.10 Performing Inclusive Rwk Analysls (continued) 

ERPD PM 
[C] Review and sign or initial Form FO 29E 

Any concerns or problems with Form FO 29E can be addressed with the ERPD 
h s k  Management Analyst responsible for that particular nsk analysis before 
the form is approved 

Go to Section 7 11 

I 
I 

I [E] 

7.11 M a n a I D M  

NOTE An independent radiological evaluation is still required but will be addressed at 
a later date 

ERPD EOM 
[ 11 IF all of the following conditions exist 

Both the TOTAL (or GRAND TOTAL) block on Form FO 29E, Columns 6 , 7 ,  8 
and 9, are less than or equal to 1, 
The block is checked on Form FO 29E that states TCLP regulatory level nor 
exceeded (pegom RCRA risk analysis), 
The block is not checked on Form FO 29E that states Corrosive, ignitable, or 
reactive (RCRA hazardous waste), 
THEN: 

[A] Transfer the drummed IDM out of the RCRA 90-day storage area 

[B] Manage the IDM in accordance with 4-F99-ENV-OPS-FO 23 

IF Yes is recorded on Form FO 29E, Column 4, for any analyte, 
OR the TOTAL (or GRAND TOTAL) blocks on Form FO 29E, in either Columns 6 or 
7 ,  are greater than 1, 
OR the IDM contams constituents that exhibit RCRA charactenstics of Ignitability, 
Reactivity, or Corrosivity as determined m Section 7 2 2, 
THEN: 

ERPD PM 
[2] 
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~~ ~~ 

3 
$ 7.11 Managing IDM (contmued) 
? 
4 S I  ERPD PM (contmued) 

[A] Assign a waste code in accordance with the Hazardous Waste Requirements 
Manual (Manual 1-1OOOO-HWR), Section 3 0, Waste Idenhficahon and 
Analysis 

[Bl If waste is not contained, place it m containers in accordance with SOP FO 8, 
Handling of Dnlling Fluids and Cuttings, and SOP FO 10, Receiving, Labelling, 
and Handling Environmental Matenal Containers 

Complete labels for drums in accordance with the Waste Requirements Manual 
(Manual 1 - 1 OOO-WRM) Procedure for Non-radioachve Waste Packaging 

Complete travelers for drums in accordance with the Waste Requlrements 
Procedures Manual (Manual 5-2300-WRP) Procedure on WasteIResidue 
Traveler Instructions (WO-1102) 

[C] 

(WP- 1027) 

[D] 

ERPD EOM 
[E] Transfer the drums containing RCRA waste to Waste Operations for proper 

storage in pemtted or intenm-status facilities in accordance with 
4-F99-ENV-OPS-FO 23 

ERPD PM 
131 IF the TOTAL (or GRAND TOTAL) blocks on Form FO 29E, in either Columns 8 or 9, _ _  

are greater than- 1, 
THEN: 

[A] If waste is not contamed, place it m contamers in accordance with SOP FO 8, 
Handling of Dnlling Fluids and Cuttings, and SOP FO 10, Receiving, Labellmg, 
and Handling Environmental Matenal Contamers 

Complete a label for the drum, identifying the IDM as contaming CERCLA 
hazardous substances with nsks greater than 1x10-6 with the disposihon 
pending the ROD 

Transfer the drums contaming waste out of the 90-day storage area to an area 
to be detemned for intenm storage as non-RCRA waste 

[B] 

ERPD EOM 
[C] 

The disposition of the non-RCRA IDM in mtenm storage will be detemned by 
parties to the Interagency Agreement (IAG) and the public as part of the ROD for the 
area in which the IDM were generated 
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a 8. RECORDS 

Management of all records is consistent with 1-770oO-RM-OO1, Records Management 
Guidance for Records Sources 

The records generated as a result of this procedure are considered quality records and are 
managed in accordance with 2-G18-ER-ADM-17 01 
this procedure are also considered potential Adrmnistrative Records and are managed in 
accordance with 3-21000-ADM-17 02, Adrmnistrative Records Screening and Processing, 
in addition to 2-G1 8-ER-ADM-17 01 

The records generated as a result of 

There are no nonquality records generated by this procedure 

ERPD PM 
[ 11 Ensure that the onginal and one copy of the foIlowing quality-related records, are 

transmitted to the ERPD PFC in accordance with 2-G18-ER-ADM-17 01 
FormFO29D 
Form FO29E 

Subrmssion of record copies to the ERPD PFC will satisfy Adrmnistrative Record 
requirements 

[ 21 Ensure that one copy of the following quality-related records, is retamed for the 
project file 

FormFO29D 
Form FO29E 



DISPOSITION OF SOIL AND 4-H46-ENV-OPS-FO 29 
SEDIMENT INVESTIGATION- REVISION 0 
DERIVED MATERIALS 5/12/94 PAGE39OF 67 ! *  s Ir 8. RECORDS (contmued) 
3 

ERPD PM (continued) 
Ensure that one copy of the following quality-related records, is transmtted to ERPD 
EOM 

[3] 

FormFO29D 
FormFO29E 
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Associated with Exposure to Mixtures of Polycyclic Aromatic Hydrocarbons, 1988 

DOE, Background Geochemcal Charactenzation Report, 09/93 

DOWCW8901, A Manual for Implementing Residual Radioactive Matenal Guidelines, 
Argonne National Laboratory, 06/89 

EPA, Health Effects Assessment Summary Tables (HEAST), 1993 (or current edition) 

EPA, Human Health Evaluation Manual, Supplemental Guidance, Standard Default 
Exposure Factors, OSWER Directive 9285 6-03, 1991 

EPA, Integrated Risk Informatlon System (IRIS), 1994 

EPA, New Intenm Region IV Guidance (on R s k  Assessment), 02/92 

EPA, Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic 
Hydrocarbons, EPA/600/R-93/089, 07/93 

EPA, Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation 
Manual, 1989 
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9. REFERENCES (continued) 

1-100OO-HWR, Hazardous Waste Requirements Manual, Section 3 0, Waste Idenhfication 
and Analysis 

1 -looOO-WRM, Waste Requirements Manual, WP-1027, Non-radioactive Waste Packaglng 

1 -77OOO-RM-001, Records Management Guidance for Records Source 

2-G18-ER-ADM-17 01, Quality Assurance Records Management (Until issued, use 
3-21000-ADM-17 01, Quality Assurance Records Management) 

3-21000-ADM- 17 02, Admnistrative Records Screening and Processing 

4-F99-ENV-OPS-F0 23, Management of Soil and Sediment Investigation-denved Matenals 

5 - 2 3 0 0 0 - W ,  Waste Requirements Procedures Manual, WO- 1 102, Waste/Residue Traveler 
Instructions 

5-2 1 OOO-OPS-FO 20, Sampling Liquids and Solids from Environmental Matenals 
Contamers (when issued) 

6 CCR 1007-3 Part 261, Identification and Listing of Hazardous Waste, 06/93 
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IDM EVALUATION FLOW CHART 

A Munla Compvuon 

1 r 



DISPOSITION OF SOIL AND 
SEDIMENT INVESTIGATION- 
DERIVED MATERIALS 51 1 2/94 

4-H46-ENV-OPS-FO 29 
REVISION 0 
PAGE 42 OF 67 

APPENDIX 1 
Page 2 of 2 

A 
I 

perform RCRA 
nsk adysu 

CASE NO 3 
T ~ l m  out of 5Qday lurnp 
M.uv EI non RCRA waste conmmng 
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p c d n g  ROD An indcandeni 
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mxacc H a u 5 e  in accordance with 
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FORM FO 29D 
Page 1 of - 

DISPOSITION OF SOIL AND SEDIMENT IDM 
ADEQUACY DETERMINATION FORM 

DRUM NO 
BORING LocQTlON 
MSS LOCATION 

rl, 

Associated 
s i M & A L  

Analyucal 

- 
Is 

- 
the 

VOAS 

SVOAS 

Pestl 
PCBs 

Metals 

Rads 

following 

II 
analyucal infonnauon avalable for this dru- bv- 

AdQtlonal Comments 

Ifno,  why? a 
.- 

I f  no, why7 
Can another sample be used to charactenze ttus drum7 
If yes, sample no and rauonale must be provided 

I f  no, why7 
Can another sample be used to charactenze ttus drum7 
If yes, sample no and rauonale must be prowded 

If no, why? 
Can another sample be used to charactcnze ttus drum7 
If yes, sample no and rationale must be provided 

ERPD Project Manager 

The analytical information described on this form is based on information from potentially 
unvalidated data from WEDS The criteria used to make the determination of whether the data 
consist of appropriate and adequate analytical information to perform a waste 
characterization evaluation is established in 4-Ii46-ENV-OPS-FO 29 A subcontractor was used 
in support of completing this form and their work has not been independently verified by the 
PM Based on the above, this form IS accurate to the best of the PM's knowledge and belief 
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IDM RCRA CONSTITUENTS OF CONCERN 
I I I I I 

107-1 8 6  
92-67-1 
62-53-3 
7440-36-0 
140-57-8 

I 

Butyl benzyl phthalate 
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1 ,Z-Dibromo-3-chIoropmpane I Propane, 1.2d1bromo-3-chloro- I 196- 12-8 
Dibutyl phthalate I 12-Bmzene&carboxylic acid, &butyl C S ~ K  IDi-n-butyl phthalate 184-74-2 

3 

10646-7 
91-94-1 

110-57-6 
75-71-8 
75-354 
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Ethylme &bromide Ethane, 1,24bromo- 1,2-Dibrornoahane 106-934 
Ethylme &chlonde Ethane, 1.2-d1chlom- 1,2-Dlchlo~ahane 107-06-2 
Ethylidene dchlonde Ethane 1, I dichloro- 1.1 -Dichlo~ahanC 75-34-3 
Ethyl methacrylate 2-Propenorc acid, 2-methyl-, ethyl ester 97-63-2 
Ethyl methanesulfonatc Mcthanwulfonrc acid, ethyl ester 62-506 
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Common Name 
Famphur 

Flwranthene 
Heptachlor 

Heptachlor epoxide 

5/12/94 

Chemical Abstracts Name Other Synonym CAS No 
PhOsphO~thiOiC acid, 0-[4- 52-85-7 
[(dunethylamino)sulfonyl]phmyl] 0.0- 

dunethyl esm 
same 206.44-0 
4,7-Methano- 1 H-mdme, 1,4,5,6,7,8,8- 7644-8 
heptachloro-3a,4,7,7a-tetrahydro- 

2,3,4,5,6.7,7-heptachloro-l a, 1 b,5,5a,6,6a- 

(laalpha, 1 bbaa5alphSalpha, 

2 5-Methsn0-2H-mdmo[ 1.2 ~ ] o x w ~ ,  1024-57-3 

he=- hydro-, 

4-H46-ENV-OPS-F0 29 
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Heptachlor epoxide (alpha, beta, and gamma 
5abaa6bcta,6aalpha)- 

Heptachlor Epoxide a 

hexachloro-l,4,4a.5.8.8a-hexshydro-, 1,4,4a.S,8~8a-hcxahydro- 

Lead 

Lindane 

Mcthacrylonitnle 
Mcthapynlme 

Methoxychlor 

Methyl bromdc 
Methyl chlonde 
Methyl chloroform 

Methyl ethyl ketone 

M~~ 

'3-MethyI cholanthrme 

deeachlorooctahydro- 
I same 7439-92-1 
Cyclohexane 1,2,3,4,5,6-haachloro-, G w - B H C  58-89-9 
same 7439-97-6 
2-Propmcn1mle. 2-methyl- 126-98-7 
1 , 2 - E h ~ d ~ n m ~ ,  N,NN-dun~thyl-"-2- - 91-80-5 
pyndmylW- (2-thimy1methyl)- 

tnchloroahylidme)bu[4-metho~ 

BCYK~C.  1,1'42,2,2- 7243-5 

Methane. bromo- Bromomethane 74-83-9 

Methane, chloro- Chloromethane 74-87-3 

Bmz~]aceanduylmc. 1 Jd~hvdro-3-methyl- 5649-5 
Ethane, 1.1.1-mchloro- 1,l.l -Tnchloroethane 71-55-6 

78-93-3 
Methyl iodide Methane lodo- Iodomethanc 74-884 
Methyl methacrylate 2-Propmoic acid 2-methyl-, methyl ester 80-62-6 
Methyl methane sulfonate Methanesulfonic acid methyl ester Methyl methanesulfonate 66-21-3 
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Common Name 
Methyl puathion 

4-Methyl-2-pentanone 
Methylene bromide 
Methylene chlonde 
Naphthalene 

Chemical Abstracts Name Other Synonyms CAS No 
Phosphomthioic acid, 0,O-dimethyl O-(iutro- Parathion, methyl 298-00-0 
phenyl) ester 
Methyl mbutyl ketone I oa- io- 1 
Mahane dibmmo- Dibromomethane 74-95-3 

Methane, dichlom- 75-09-2 
Same 91-20-3 

1.4-Naphthcqumone 11 4Naphthalenedione I 1130-15-4 
alpha-Naphth ylamine I 1 -NaphthaImamme I 1 -Naphthylamine I 134-32-7 
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Tetrachloroethylene 

Toxaphene 
Trichloroethylene 

2 4.5-Tnchloro~henol 

TCLP REGULATORY LEVELS AN RISK-BASED CONCENTRATIONS 
F 

07  
05  
05 
4000 

2 4.5-TP (Silva) 
Vinyl chloride 

10 

0 2  
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TABLE 6-2 

CARCINOGENS AND NONCARCINOGENS RISK-BASED CONCENTRATQNS FOR SOIL 
IDM RCRA CONSTITUENTS OF CONCERN 



DISPOSITION OF SOIL AND 4-H46-ENV-OPS-FO 29 
SEDIMENT INVESTIGATION- REVISION 0 
DERIVED MATERIALS 5/12/94 PAGE 52 OF 67 

Lilmmmu 
Page 3 of 11 

TABLE 6-2 (continued) 
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TABLE 6-2 (continued) 
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TABLE 6-2 (continued) 
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T4BLE 6-2 (continued) 
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TABLE 6-2 (continued) 
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TABLE 6-3 
IDM CONSTITUENTS OF CONCERN 

CARCINOGENS AND NONCARCINOGENS RISK-BASED CONCENTRATIONS FOR SOIL 
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TABLE 6-3 (continued) 
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9 
% 21 

FORM FO 29E, COMPUTER-GENERATED CLASSIFICATION OF IDM * 
US DEPARTMENT OF ENERGY R O C k T  FLATS PLANT FORM F039E 

COMPUTER-GENERATED CLASSIFICATION OF IDM 
Page 1, of 

Rocky Flats Project 
DaIeDetamuratlonPerfonned 
Drum No 
Associated 
Sample 
Numbers 

DnUmg locanon number or OU 

(3)  
AndytC 
above 

Mean + 2SD9 
(Ycsmo) 

Concentration 
>AFXTC 
(Yes/No) 

(5) 
IDM RCRA 
Consti tuent 
of Concern? 

( Y e s M O )  

(6) 
RCRA b s k  

Analysis 
Carclnogenlc 

Ratio 
(Avg X IF X 

(7) 
RCRA Rsk  

Analysis 
Noncarcino- 
genic Rauo 

(Avg X 
IF/RFD) 

lnclus1ve 
Cumulauve 

Risk 

Drum Disposition 

(8) (9) 
Inclusive Inclusive b s k  

Noncarcinogenic Noncarcinogenic 
Rauo Ratio 

Risk Analysis Analysis 

-r 
--I- 

- 
ERPD b k  Analyst ERM PM 

The analyucal informauon descnbed on this form is based on informauon from potcnually unvalidated data from RFEDS ms form has heen completed in pccoldance with 
4.H46-ENV-OPS-FO 29 A subcontractor was used m support of completmg thu form and the work has not been independently venfied by the PM Based on the above 
thu form is accurate to the best of the PM s knowledge and belief 

Signature Date Slgnnnve Date 
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RISK-ANALYSIS METHOD 

Carcinogens Ratios of constituent concentrations to RBCs will be calculated and then summed If 
the sum is greater than 1 (representing a cumulative cancer nsk of 10-6), the IDM will be managed as 
a RCRA waste 

Noncarcinogens Ratios of constituent concentrations to RBCs will be calculated and then summed 
If the sum exceeds 1 [cumulative Hazard Index (HI) of 11, the IDM will be managed as a RCRA 
Waste 

' *  
The inclusive nsk analysis will be performed as follows for all IDM Constituents of Concern 

Carcinogens Ratlos of constituent concentrations to RBCs will be calculated and then summed If 
the sum is greater than 1 (representing a cumulative cancer nsk of 10-6), the IDM will be held in 
non-RCRA intenm storage If the sum of ratios is 1 or below, the IDM may be removed from 
storage 

Noncarcinogens Ratios of constituent concentrations to RBCs will be calculated and then summed 
If the sum exceeds 1 (cumulative HI of l),  then the IDM will be held in non-RCRA intenm storage 
If the sum is 1 or below, the IDM may be removed from storage 
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The equations, default exposure parameters, and other factors used in denving the RBCs are 
described below 

Basic Equations for Calculating RBCs for Soil: 

The genenc equations used to calculate multiple-pathway RBCs for soil are shown below The 
equations are denved using the Environmental Protection Agency (EPA) guidance for nsk 
assessment in accordance with EPA, Risk Assessment Guidance for Superfund, Volume 1, Human 
Health Evaluation Manual, 1989 and the Colorado Department of Health (CDH) Intenm Final Policy 
and Guidance on Risk Assessments for Corrective Action at RCRA Facilities, November 1993 The 
CDH guidance was specifically used to obtam the intake parameters in the following equations RBCs 
are chemical specific, and are in Appendix 6, Tables 6-2 and 6-3 

Chemical-specific toxicity factors, namely reference doses (RfDs) for noncarcinogenic effects and 
slope factors (SFs) for carcinogenic effects, are used in calculating the RBCs These toxicity factors 
are developed by EPA, and undergo penodic review and revision In addition, new toxicity factors 
may become available as additional chemicals are evaluated The pnmary source of EPA toxicity 
factors is the IRIS, an on-line database of EPA-venfied toxicity values The second source for 
toxicity factors is HEAST for the current year Additional toxicity information for some chemicals 
may be avadable from the EPA Environmental Cntena and Assessment Office (ECAO) The tables 
contaming the toxicity factors will be updated on a penodic basis by the Environmental Restoration 
Risk Management Group 

Intake factors (IFs) used in the RBC equations shown below are descnbed in detail in this appendix 
IFs for noncarcinogenic effects and carcinogenic effects are calculated using slightly different 
equations All IFs used in the calculation of RBCs have units of kg soiykg body-weight per day 
(kgkg-day) RfDs have units of mg chemcaVkg body weight per day (mgkg-day) SFs have units 
of risk per mgkg-day 
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Noncarcinogenic Effects 

where RBCnc = 

HQ = 
IFo = 
IFd = 
Iff = 
I F 1  = 
RfDo = 
RfDi = 

APPEND M6 
Page 3 of 6 

RBCnc= ,- 

I F o + I F d + I F f  + IA 
RfDo RfDi 

Risk-based concentration for noncarcinogenic effects of chemcals in 
soil (chemcal specific) (mg chemicalkg soil) 
HQ for noncarcinogenic effects = 1 
Oral intake factor for soil ingestion (kgfkg-day) 
Dermal intake factor for dermal absorption from soil (kgfkg-day) 
Oral intake factor for ingestion of homegrown produce (kgkg-day) 
Inhalation intake factor for inhalation of suspended soil (kgkg-day) 
Oral reference dose (chemical specific) (mgkg-day) 
Inhalation reference dose (chemical specific) (mgkg-day) 

Carcinogenic Effects 

RBCc = 1(2;;6 
(IF0 + IFd + IFQxSFo + IFixSFi  

where RBCc = Risk-based concentration for carcinogenic effects of  chemicals in soil 
(chemcal specific) (mgfkg) 

10-6 = Target cancer nsk level (1 in l,OOO,OOO) 
IFo,d,f,i= Same as previous equation 
SFo = Oral cancer slope factor (chemcal specific) (l/[mgkg-day]) 
SFi = Inhalation cancer slope factor (chemical specific) ( l/[mgkg-day]) 

The equations are genenc since all pathways do not apply to all chemcals, and toxicity factors are 
not available for all chemcals Specific pathways that are not addressed for some chemcals include 
inhalation of volatile organics as particulate matter, uptake of non-metals by food grown in soil, and 
dermal absorption of polycyclic aromatic hydrocarbons Volatile organics evaporate from airborne 
soil particles, and therefore, will not be inhaled as particulate matter In addition, only metals are 
primanly taken up by food plants In cases where toxicity factors do not exist for a given pathway, 
that pathway will not be included in the RBC calculation 
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Intake Factors and Exposure Parameters: 

The calculation of IFs for soil ingestion, dermal absorption, inhalation of particulates, and ingestion 
of food grown in soil are shown below The exposure assumptions are based on CDH default values 
(CDH 1993) 

Ingestion of Soil (Time-weighted average) 

where IF = Intake factor = 1 6E-06 kgkg-day (carcinogens) 

Ingestion rate for child ages 1-6 = 200 mg/day 
Ingestion rate for ages 7 and up = 1 0 0  mg/day 
Exposure duration for child 1-6 = 6 yr 
Exposure duration for adult = 24 yr 
Body weight for child 1-6 = 15 kg 
Body weight for adult = 70 kg 
Conversion factor = 1E-06 kg/mg 
Exposure frequency = 350 daysfyr 
Averaging time = 25,550 days (70 yr) (carcinogens) 

= 3 7E-06 kgkg-day (noncarcinogens) 

= 10,950 days (30 yr) (noncarcinogens) 
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Derma 1 Absorption from Soil (Time -Weighted Avera& 

- where IF - Intake Factor 

Exposed skin surface area for child ages 1-6 = 4,600 cm2 
Exposed slun surface area for ages 7 and up = 7,100 cm2 
Exposure duration for child ages 1-6 = 6 years 
Exposure duration for ages 7 and up = 24 years 
Body weight for child ages 1-6 = 15 kg 
Body weight for adult = 70 kg 
Absorption factor = 0 5 (unitless) 
Adherence factor = 1 0 mg/cmz/event 
Exposure frequency = 350 eventdyear 
Conversion factor = 1E-06 kg/mg 
Averaging time = 25,550 days (70 years) (carcinogens) 

= 2 9E-05 kg/kg-day (carcinogens) 
= 6 8E-05 kg/kg-day (noncarcinogens) 

= 10,950 days (30 years) (noncarcinogens) 

EPA (EPA 1989) guidance states that it is inappropnate to use oral slope factors as a measure of 
dermal absorption for carcinogenic polycyclic aromatic hydrocarbons (PAHs) Therefore, dermal 
absorption of PAHs is not included in calculating RBCs for PAHs 

‘ 0  
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where IF = Intake factor = 4 1 E- 1 1 kgkg-day (carcinogens) 
= 9 6E-11 kgkg-day (noncarcinogens) 

Page 6 of 6 

Jn f so1 V 

Inhalation rate for child ages 1-6 = 0 73 mVhour 
Inhalation rate for ages 7 and up = 0 83 mVhour 
Exposure duration for child ages 1-6 = 6 years 
Exposure duration for ages 7 and up = 24 years 
Body weight for child ages 1-6 = 15 kg 
Body weight for adult = 70 kg 
Conversion factor = 1E-06 kg/mg 
Exposure time = 24 hours/day 
Exposure frequency = 350 daydyear 
Particulate emission factor = 4630 mYmg 
Averaging time = 25,550 days (70 years) (carcinogens) 

= 10,950 days (30 years) (noncarcinogens) 

Stion of Homwown Fruits w e d  Aver& 

where IF 

IR 
FI 
EF 
CF 
TC 
AT 

Intake factor 

Exposure durahon for child ages 1-6 = 6 years 
Exposure duration for ages 7 and up = 24 years 
Body weight for child ages 1-6 = 15 kg 
Body weight for adult = 70 kg 
Ingestion rate = 122,000 mg/day 
Fraction ingestion from a contaminated source = 0 36 
Exposure frequency = 350 daydyear 
Conversion factor = 1E-06 kg/mg 
Chemcal-specific soil to plant transfer coefficient 
Averaging Ume = 25,550 days (70 years) (carcinogens) 

= (TC)(4 5E-04) kg/kg-day (carcinogens) 
= (TC)( 1 OE-03) kg/kg-day (noncarcinogens) 


